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ABSTRACT 
This work was conducted in the Department of Biochemistry, Faculty 
of Veterinary Medicine, University of Khartoum to study effects of 
commercial oil of Nigella sativa L. on liver function test in rabbits.  
Twenty two healthy rabbits males and females, weighting between 
700 and 1500 grams were selected. The experiment was conducted in rabbits 
treated with (0%, 2.5% and 5%) N. sativa oil mixed with their feed, for six 
weeks. Blood samples were collected before feeding experimental diets and 
then after three weeks and six weeks. The blood samples were taken from 
the marginal ear vein for investigations of Aspartate transaminase (AST), 
Alanine transaminase (ALT), Alkaline phosphatase (ALP), Gamma-
glutamyltransferase (GGT), Total protein, Albumin and Total Bilirubin. 
The results revealed a significant decrease in the activity of Serum 
Aspartate transaminase (AST), Serum Alanine transaminase (ALT) and 
Serum Gamma-Glutamyltransferase (GGT) in all treated groups compared 
to the control group. In group (B and C) the level of Serum Alkaline 
Phosphatase a significantly (P<0.05) increased in the third week, but the 
level was decreased in sixth week. The level of total protein and total 
bilirubin concentration were decreased a significantly in all treated groups. 
Serum albumin concentration showed significantly (P<0.05) decreased 
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levels in the treated groups in the sixth week compared to the control group. 
Group-B that received 2.5% N. sativa oil showed significant (P<0.05) 
increase in the sixth week. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
X 
  ﺧﻼﺻﺔ اﻻﻃﺮوﺣﺔ
اﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﺑﻘﺴﻢ اﻟﻜﻴﻤﻴﺎء اﻟﺤﻴﻮﻳﺔ ﺑﻜﻠﻴﺔ اﻟﻄﺐ اﻟﺒﻴﻴﻄﺮى ﺑﺠﺎﻣﻌﺔ اﻟﺨﺮﻃﻮم ﻟﻤﻌﺮﻓﺔ 
  . اء ﻋﻠﻰ  ﻗﻴﺎﺳﺎت وﻇﺎﺋﻒ اﻟﻜﺒﺪ ﻓﻰ اﻷراﻧﺐﺗﺄﺛﻴﺮ زﻳﺖ اﻟﺤﺒﺔ اﻟﺴﻮد
 ﺷﻬﻮر، واوزاﻧﻬﺎ ﻣﻦ  4-2ﻧﺎث ، ﺗﺘﺮاوح اﻋﻤﺎرهﺎ ﻣﺎ ﺑﻴﻦ آﻮر وأذرﻧﺐ أ( 22)ﺗﻢ اﺧﺘﻴﺎر 
ﻔﺔ ﻣﻦ زﻳﺖ اﻟﺤﺒﺔ اﻟﺴﻮداء ﺬﻩ اﻟﺪراﺳﺔ ﻟﻤﻌﺮﻓﺔ ﺗﺄﺛﻴﺮ اﺿﺎﻓﺔ ﺟﺮﻋﺎت ﻣﺨﺘﻠﺻﻤﻤﺖ ه. ﺟﺮام0051-007
ﻟﻤﺪة ( 5 و 5.2) ﺑﻤﻌﺪل ﺻﻔﺮ ﻓﻲ ﻣﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ ﺛﻢ ﻣﺴﺘﻮﻳﻴﻦ ﺁﺧﺮﻳﻴﻦ ﺑﻨﺴﺐ ﻣﺌﻮﻳﺔ اﻷراﻧﺐ ﻟﻐﺬاء
 ﺳﺘﺔ ﺛﻢ ﺑﻌﺪ أﺳﺎﺑﻴﻊﺑﻌﺪ ﺛﻼﺛﺔ ﺛﻢ  ﻋﻴﻨﺎت ﻣﻦ ﻣﺼﻞ اﻟﺪم ﻗﺒﻞ ﺑﺪاﻳﺔ اﻟﺘﺠﺮﺑﺔ  أولﺛﻢ ﺟﻤﻌﺖ. أﺳﺎﺑﻴﻊﺳﺘﺔ 
 niburilib latot، ( TGG ،  PLA،TLA  ، TSA) ﻟﻘﻴﺎس ﺑﻌﺾ اﻧﺰﻳﻤﺎت اﻟﻜﺒﺪ أﺳﺎﺑﻴﻊ
  .واﻟﺒﺮوﺗﻴﻦ اﻟﻜﻠﻰ واﻻﻟﺒﻴﻮﻣﻴﻦ
ﻓﻰ آﻞ اﻟﻤﺠﻤﻮﻋﺎت (  TGG،TLA  ، TSA)اﻇﻬﺮت اﻟﻨﺘﺎﺋﺞ اﻧﺨﻔﺎض ﻣﻌﻨﻮى ﻓﻰ آﻞ ﻣﻦ 
 .اﻟﺘﻰ أﻋﻄﻴﺖ زﻳﺖ اﻟﺤﺒﺔ اﻟﺴﻮداء ﻣﻘﺎرﻧﺔ ﺑﻤﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ
ﺳﺠﻠﺖ زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﻓﻰ % 5و % 5.2ﻓﻰ اﻟﻤﺠﻤﻮﻋﺎت اﻟﺘﻰ اﻋﻄﻴﺖ  PLA ﻣﻌﺪل اﻧﺰﻳﻢ
  .اﻻﺳﺒﻮع اﻟﺜﺎﻟﺚ ﺛﻢ ان اﻧﺨﻔﺾ اﻟﻤﻌﺪل ﻓﻰ اﻻﺳﺒﻮع اﻟﺴﺎدس
 ﻓﻰ ﻣﺼﻞ اﻟﺪم اﻧﺨﻔﺾ ﻣﻌﻨﻮﻳًﺎ ﻓﻰ آﻞ niburilib latotﺗﺮآﻴﺰ اﻟﺒﺮوﺗﻴﻦ اﻟﻜﻠﻰ و 
  .اﻟﻤﺠﻤﻮﻋﺎت اﻟﺘﻰ اﻋﻄﻴﺖ زﻳﺖ اﻟﺤﺒﺔ اﻟﺴﻮداء
ﺳﺒﻮع اﻟﺴﺎدس ﻣﻘﺎرﻧﺔ ﺗﺮآﻴﺰ اﻻﻟﺒﻴﻮﻣﻴﻦ اﻧﺨﻔﺾ ﻣﻌﻨﻮﻳًﺎ ﻓﻰ آﻞ اﻟﻤﺠﻤﻮﻋﺎت اﻟﻤﻌﺎﻟﺠﺔ ﻓﻰ اﻻ
ﻣﻦ زﻳﺖ اﻟﺤﺒﺔ اﻟﺴﻮداء زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﻓﻰ %  5.2ﺑﻤﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ و ﺳﺠﻠﺖ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺘﻰ ﺗﻨﺎوﻟﺖ 
  .اﻻﺳﺒﻮع اﻟﺴﺎدس
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INTRODUCTION 
Nigella sativa L. is an annual of the Ranunculaceae herbaceous plant 
growing in countries bordering the Mediterranean Sea, Pakistan and India. 
The seeds of this plant are called black seeds or black cumin. It is of the 
native plants that are widely distributed in Egypt and also other parts of the 
world (Jansen, 1981). For thousands of years the seeds have been used for 
culinary and medical purposes. Mahfouz, et al (1960) investigated the role 
of seeds, extract on suppression of cough and bronchial asthma. Moreover, 
Hashem and El-Kiey, (1982) used the seeds to help patients to disintegrate 
renal calculi. El-Dakhakhny, (1965) reported the pharmacological properties 
of the active principle (thymoquinone) and its polymer. Houghton, et al 
(1995) found that the oil has an anti-inflammatory action with inhibition of 
eicosanoids generation and membrane lipid per oxidation. El-Naggar and El-
Deib, (1992) reported an anticoagulant effect after oral administration of N. 
sativa powdered seeds. Nagi, et al (1999) found that administration of 
thymoquinone (TQ: the main component of the volatile oil in N. Sativa) 
resulted in a significant protection against drug induced hepatotoxic effects. 
Studies of the effects of the seeds oil on liver function are very little or 
lacking. 
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The present work is designed to investigate the effect of feeding 0%, 
2.5% and 5% Nigella sativa L oil on liver function test in rabbits. This by 
collecting blood samples to measure the activity of Aspartate transaminase 
(AST), Alanine transaminase (ALT), Alkaline phosphatase (ALP), Gamma-
glutamyltransferase (GGT), Total protein, Albumin and Total Bilirubin. 
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CHAPTER ONE 
LITERATURE REVIEW  
1.1 Nigella sativa 
This plant is one of the most extensively studied (both photo 
chemically and pharmacologically) (El-Sayed, 1998). In most of Arabic 
countries, the famous name is "Habatt El-Baraka". N. sativa is widely used 
in folk medicine for the treatment of many diseases. 
1.1.1 Historical Background 
 The use of plant as medicines dates from the earliest years of man’s 
evolution. N. sativa commonly known as the black seed is an annual herb 
that belongs to the botanical family of Ranunculaceae (Saad, 1975). It is one 
of the most famous herbs known for its wide range of the healing 
capabilities which are well known since ancient times. It was used in the 
Middle and Far East as a natural remedy for over 2000 years (El-Kadi, et al 
1987). N. sativa is widely distributed in Egypt and also other parts of the 
world (Jansen, 1981). The important producing countries are: India, 
Pakistan, Iran, Iraq, Syria, Egypt and United States (Abu-Zeid, 1986). In the 
Sudan the crop is produced in the Northern Region and Jebel Marra 
(Andrews, 1950). 
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1.1.2 Botanical Description of N. sativa 
N. sativa L. is an erect annual herb which grows to height of 40-50 
cm, easily raised from the seed but dose not tolerates transplanting (Kybal, 
1980 ). The seeds are small about 2-3 mm long, more or less wedge-shaped, 
the color is intense dull black and remarkably angular and their surfaces are 
wrinkled (Redgrove, 1933). The crop is successfully grown under low 
temperature and high humidity climate (Gutb, 1980). 
1.1.3 Chemical Composition of N. sativa Seeds 
N. sativa seeds are rich in nutrients, organic compounds and minerals. 
The seeds content of these compounds was investigated by Babyan, et al 
(1978). In spite of various studies that involved N. sativa chemical 
composition, many of its components have been unrevealed (Wanger, 2000). 
1.1.3.1 Amino Acids 
The seed contains 15 amino acids (Scleicher, 2000). The major amino 
acids found were Arginine and Aspartic acid (El-Jassir, 1992). Total proteins 
represent 22.7% (Al-Gaby, 1998).  
1.1.3.2 Oils and Fatty Acids Contents 
N. sativa seed oil contains 98.9% fixed oil and 1.1%volatile oil. The 
fixed oil composed mainly of unsaturated fatty acids (Houghton, et al 1995) 
and 2.5% of the volatile oil is thymoquinone (TQ), which is the major active 
principle of the seeds. Beside (TQ) the oil also contains Dithymoquinone 
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(DTQ), Thymohydroquinone and Thymol (Ghosheh, et al 1999). The 
volatile oil contains Nigellon the carbonyl polymer of TQ (Atta-ur Brahman, 
et al 1992). The oil also contains sterols such as steryl glucosids, free sterol 
and steryl esters (Menouns, et al 1986). Total saturated fatty acids found 
represent 13.35%, and the major saturated fatty acids detected were Palmatic 
acid, which represents 12% and Ecosodieneic acid which represents 5.5% 
(Babayan, et al 1978). Fatty acids content of the seeds was also studied by 
(Ustan, et al 1990) reported that, the major unsaturated fatty acids found 
were Linoleic acid which represents 56.12% of the oil, and Oleic acid which 
represents 24.6% of the oil. N. sativa seeds were demonstrated to contain 
36–38%fixed oils, proteins, alkaloids, saponin and 0.4–2.5% essential oil 
(Ali and Blunden, 2003).  
1.1.3.3 Minerals 
N. sativa contains major minerals which are Potassium, Phosphorus, 
Potassium, Iron, Sodium and minor minerals that are found at lower levels 
such as Magnesium, Zink, Calcium, Manganese and Copper. There are no 
toxic minerals such as Arsenic or Lead (Babyan, et al 1978 and El-Jassir, 
1992).  
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1.1.4 Medical Uses of N. sativa 
N. sativa used for different purposes in many countries. N. sativa have 
long been used in the Middle East as a traditional medicine for a variety of 
complaints, headache, cough, flatulence, intestinal parasites, asthma and 
anti-poison remedy (Boulos, 1983). Gutb, (1980) reported that N. sativa seed 
used  as a remedy for cough and chest diseases.  
1.1.4.1 Hypoglycemic Effect 
In rats, an aqueous extract of N. sativa seeds was administered orally 
for 7 and 14 days. The serum glucose level in the treatment groups were 
significantly (p<0.001) decreased following administration (El-Daly, 1994). 
Ismail, et al (2003) investigated the effect of an extract of N. sativa L. in 
diabetic rabbits. It was found that N. sativa treatment decreased the elevate 
glucose concentrations. Omer, (2001) reported that feeding 10, 15, and 20% 
of N. sativa seeds to rabbits resulted in lowering of serum glucose 
concentration. 
1.1.4.2 Anti-microbial Activity 
Alfaki, (2006) studied antibacterial effect of N. sativa using the 
conventional bacteriological method and polymerase chain reaction. Showed 
that there was no significant difference between the groups fed 0.75% or 
0.25% N. sativa and also no significant difference between them and the 
group which kept as control. The anti-microbial effect of seed investigated 
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by Hanafy and Hatem, (1991) found the inhibitory effect on gram-positive 
bacteria, represented by Staphylococcus aureus, gram-negative bacteria, 
represented by Escherichia coli, and pathogenic yeast represented by 
Candida albicans. 
1.1.4.3 Anti-parasitic Effect 
   El-Abhar, et al (2002) studied the effect of the N .sativa oil on 
Schistosomiasis mansoni infected mice. The results showed that N. sativa oil 
may play a role against the alterations caused by S. mansoni infection. 
Akhtar and Riffat, (1991) studied the anti-cestodal effect in children 
infected, found active effect against cestods. (Aboul-Ela, 2002) investigated 
the effect of N. sativa seed extract and its main constituent's thymoquinone 
(TQ) on mouse cells infected with Schistosomiasis in male albino mice. 
Both N. sativa extract and TQ were considered as protective agents against 
the chromosomal aberrations induced as a result of Schistosomiasis. 
1.1.4.4 Anti-inflammatory Effect 
The anti-inflammatory properties of the essential oil of N. sativa, and 
its active principle TQ were studied by Mutabagani and El-Mahdy, (1997). 
They reported that, N. sativa and derived TQ induced dose dependent anti-
inflammatory effect through inhibiting edema and granuloma formation. 
1.1.4.5 Anti-carcinogenic and Anti-tumor Activity 
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Ethanolic extract of N .sativa seeds possess a potent cytotoxic effect 
against different classes of human cancer cell lines (Swamy and Tan, 2000). 
Worthen, et al (1998) suggested that TQ and DTQ were cytotoxic for several 
types of human tumor cell. Induced stomach carcinogenesis in mice (by 
benzo (a) pyrene) was inhibited by TQ (Badary, et al 1999). 
1.1.4.6 Anti-histaminic Effect 
Nigellon was very effective in inhibiting histamine released from rat's 
peritoneal mast cells (Charkavarty, 1993). N. sativa oil was tested by El-
Dakhakhny, et al (2000) found to impart protective effect against histamine 
released in induced ethanolic gastric ulcer in rat. 
1.1.5 Uses of N. sativa in Animal Production 
The addition of 1% and 3% N. sativa seeds to laying hens diet caused 
a significant reduction in egg production and had no significant effect on egg 
width and length. A significant increase in hen, s body weight was also 
observed (Hama, 2002). The body weight was increased significantly by the 
feeding of N. sativa to diet rats (Hassan, 2003). Sideeg, (2000) assessed the 
effect of feeding different levels of vitamin A and N. sativa seeds on broiler 
chicks, found significantly increased the body weight. Shoaib, et al (2003) 
studied the effect of N. sativa L. seeds on the performance of the layers and 
cholesterol content of their egg-Yolks in white-Leghorn birds. The result 
obtained a significantly increased egg production and egg mass.  Yagoup, 
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(1998) studied the effect of N. sativa and Artimesia herba Alba for laying 
hens. He found no ill effect on either performance or egg quality of laying 
hens. 
1-2 Liver function test 
A number of liver function tests are available to test the proper 
function of the liver. This test for the presence of enzymes in blood that is 
normally most abundant in liver tissue, metabolites or products. These are 
routine tests performed in the investigation of a liver disease, these tests are 
non-specific and in most cases are not true indications of the liver 
dysfunction. They are only suggestive liver disease (Mowat, et al 2001). 
Liver function testes include Aspartate transaminase (AST), (Alanine 
transaminase (ALT), Alkaline phosphatase (ALP), Gamma-glutamyl 
transferase (GGT)), total protein, albumin and total bilirubin. 
1.2.1 Effect of N. sativa on Liver Function Test 
1.2.1.1 Effect of N. sativa on Liver Enzymes 
The level of liver enzymes is one of the most important factors to 
investigate liver damage and injuries. Liver enzymes play an important role 
in intermediary metabolism and are present in the liver cell in high 
concentration. Their level in the blood is used as an indication for 
hepatocytes integrity since disrupted hepatic parenchyma cells with necrosis 
or altered membrane permeability will lead to the leakage of the enzymes to 
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blood stream. In particular, treatment with many common drugs may cause 
increases in liver enzymes activity in the absence of clinical liver disease 
(Garcia, et al 1994). 
1.2.1.1.1 Effect of N. sativa on Transaminases Enzymes 
The transaminases constitute a group of enzymes which catalyze the 
interconversion of amino acid and alpha-oxoacid by transfer of amino 
groups. This includes transaminases, phosphatases and dehydrogenasese 
(Tietz, 1982). The use of serum transaminases activity in the diagnosis of 
disease was pioneered by the investigations of Wroblewski and Ladue, 
(1955). They observed elevation in the activity of the enzyme after human 
cardiac infraction and hepatic necrosis. 
1.2.1.1.1.1 Effect of N. sativa on Serum Aspartate Transaminase (AST) 
The enzyme previously known as glutamic oxalacetic transaminase 
(GOT) is concerned with amino acid metabolism. Large amount of AST are 
present in the liver, kidneys, cardiac muscle. Small amount of the enzyme is 
present in brain, pancreas, and lungs. In district laboratories the 
measurement of AST activity is mainly performed to investigate liver 
disease and myocardial infarction (Cheesbrough, 1989). Effects of N. sativa 
powdered seeds on blood coagulation and some liver function tests in male 
rats, showed no changes were noticed in AST activity (Al-Jishi and Abuo 
Hozaifa,  2003) 
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1.2.1.1.1.2 Effect of N. sativa on Serum Alanine Transaminase (ALT) 
The enzyme, ALT formerly known as glutamic pyruvate transaminase 
(SGPT), is concerned with alanine metabolism. It is found principally in the 
liver with only small amounts being present in other organs. When there is 
liver cell damage, the serum or plasma levels of the enzymes are raised 
(Cheesbrough, 1989). (Al-Jishi and Abuo Hozaifa, 2003) investigated the 
effects of N. sativa powdered seeds on blood coagulation and some liver 
function tests in male rats. The result obtained there was an increased in 
ALT activity. Osama, et al (1998) studied the effects of acute and 
subchronic administration of thymoquinone (TQ), the main constituent of 
the volatile oil of the black seeds N. sativa in male albino mice, After 
Twenty-four hours of TQ (2 and 3 g/kg) administration, the enzyme 
activities of alanine aminotransferase (ALT) was reduced. Omer, (2001) 
studied the effect of dietary of N. sativa on immunological and biochemical 
changes in rabbits, level of serum ALT was not affected. In other study an 
aqueous extract of the seeds of N. sativa was administered orally for 7 and 
14 days. The result obtained indicates that serum ALT concentrations were 
significantly higher (El-Daly, 1994). Serum alanine aminotransferase 
concentrations were significantly increased when aqueous extracts of the 
seeds of N. sativa were administered orally to male rats (Tennekoon, et al 
1991).  
 12
1.2.1.1.2 Effect of N. sativa on Serum Alkaline Phosphatase 
 
Serum Alkaline phosphatase originates from the osteoblastic cells of 
bone. It's an enzyme found in all tissues. Tissues with particularly high 
concentrations of ALP include the liver, bile ducts, placenta, and bone. 
Damaged or diseased tissue releases enzymes into the blood, so serum ALP 
measurements can be abnormal in many conditions, including bone disease 
and liver disease (Hoffman, 1966). An aqueous extract of N. sativa seeds 
was administered orally in rats, serum alkaline phosphatase concentrations 
have no a significant change in treated groups after 7 and 14 days (El-Daly, 
1994). Aqueous extract of N. sativa administrated orally to male rats, serum 
alkaline phosphatase activity remained constant (Tennekoon, et al 1991).  
Omer, (2001) studied the effect of dietary N. sativa on immunological and 
biochemical changes in rabbits, level of serum ALP was not affected. El-
Daly, (1996) had studied the protective effect of cysteine and vitamin E, 
crocus sativus and N. sativa extracts on cisplatin-induced toxicity in rats, 
Cysteine and vitamin E, Crocus sativus and N. sativa added together with 
cisplatin did not reverse the lowered activity of alkaline phosphatase by 
cisplatin.  
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1.2.1.1.3 Effect of N. sativa on Serum Gamma-glutamyltransferase 
(GGT) 
GGT participates in the transfer of amino acids across the cellular 
membrane and in glutathione metabolism. High concentrations are found in 
the liver, bile ducts, and the kidney. GGT is used to detect diseases of the 
liver, bile ducts, and kidney; and to differentiate liver disease from bile duct 
(hepatobiliary). GGT indicates the degree of cellular injury that has occurred 
during the past few hours (Scheig, 1996).  El-Daly,  (1994)  had studied the 
effect of an aqueous extract of the seeds of N. sativa on blood glucose, 
insulin level and key hepatic enzyme in the serum of rat, serum gamma-
glutamyltransferase concentrations were a significantly increased. Aqueous 
extracts of the seeds of N. sativa were administered orally to male Sprague-
Dawley rats for 14 days, serum GGT concentration were significantly 
increased (Tennekoon, et al 1991).   
1.2.1.2 Effect of N. sativa on Serum Total Protein 
Proteins are the most abundant compound in serum. Plasma proteins 
are mostly synthesised in hepatocytes, except immunoglobulins (McDonald, 
et al 1985). The protein makeup of the individual is of important diagnostic 
significance because of proteins involvement in enzymes, hormones and 
antibodies as well as osmotic pressure balance, maintaining acid-base 
balance and as a reserve source of nutrition for the body tissues and muscles. 
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The major serum proteins measured are Albumin and Globulin. The level of 
serum total protein concentration was increased significantly when N. sativa 
seeds administrated to rabbits (El hag, 1998). Omer, (2001) studied the 
effect of N. sativa seed on important biochemical and immunological 
changes in rabbit, level of serum total protein concentrations were increased 
significantly. 
1.2.1.3 Effect of N. sativa on Serum Albumin 
Albumin is produced entirely in the liver and constitutes about 60% of 
total serum protein. Albumin synthesis is regulated and it decreases during 
fasting and increases in such condition as nephrosis in which there is 
excessive albumin loss (Ganong, 1997). It is important in regulating the flow 
of water between the plasma and tissue fluid. When the concentration of 
albumin is significantly reduced, the plasma osmotic pressure is insufficient 
to draw water from the tissue spaces back into the plasma. This leads to a 
build-up of fluid in the tissue culminating in oedema.  Albumin also has 
important binding and transport function. It binds and inactivates substances 
including calcium, fatty acids, hormones and magnesium. When albumin 
levels are reduced, toxic effects can develop from an increased in unbound 
substances (Cheesbrough, 1989). Low serum albumin concentration 
indicates poor liver function. Decreased albumin may be explained by 
malnutrition or a low protein diet and liver diseases (Whitby, et al 1984). El 
 15
hag, (1998) reported that serum albumin increased significantly in rabbits 
fed N. sativa seeds. Al-Jishi and Abuo Hozaifa, (2003)  had investigated the 
effects of N. sativa powdered seeds on blood coagulation and some liver 
function tests in male albino rats. The result obtained there was an increased 
in the serum albumin level. The level of serum albumin concentration was 
increased significantly in all treated group when N. sativa seeds 
administrated to rabbits (Omer, 2001).  
1.2.1.4 Effect of N. sativa on Serum Total Bilirubin 
Bilirubin is one of the most commonly used liver function tests. It is 
formed from the break down of erythrocytes and other haem-containing 
proteins such as myoglobin. It is of two type's unconjugated (indirect) 
bilirubin which is not soluble in water and can not be excreted in the urine, it  
is bound to albumin and transported in the blood to the liver. The conjugated 
bilirubin is referred to as (direct) bilirubin and is water-soluble 
(Cheesbrough, 1989). If the liver is not functioning well there is a decreased 
removal of the bilirubin from the blood stream (Mowat, et al 2001). The 
liver conjugates and excretes bilirubin into the bile, level of bilirubin is 
probably the best test of overall liver function (Scheig, 1996). Total and 
direct bilirubin are usually measured to screen for to monitor liver or gall 
bladder dysfunction. Daily administration of the N. sativa oil as 800 mg/kg 
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orally for 4 weeks, no adversely affected the serum bilirubin (El-Dakhakhny, 
et al 2000). 
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 CHAPTER TWO 
MATERIALS AND METHODS 
2.1 Experimental Animals, Site and Duration 
This work has been conduct in the premises of the small animals 
research unit at the Department of Biochemistry, Faculty of Veterinary 
Medicine, University of Khartoum during the period from March to May 
2007. 
Twenty two healthy rabbits (11males and 11 females) were used, aged 
2-4 months, were selected from local breeder at Omdurman. Their weight 
ranged between 700 and 1500 grams. They were kept in an open sided 
house. Ground rearing system was adopted. The houses were partitioned into 
11 pens (1x1m).The pens were cleaned and disinfected (Cypermetherin) and 
each was provided with feeder and drinker. 
2.2 Experimental Diets 
N. sativa seeds was purchased from local market and was especially 
fresh prepared for the experiment. The viability of the N. sativa seeds was 
confirmed by germination test according to Ista, (1976). All ingredients of 
feed used in the experiment were mixed as 100 Kg. The experimental diets 
were formulated with graded level of N. sativa oil, 0 % (group A) as control, 
2.5 % (group B) and 5 % (group C) as low and high doses Table (1). All 
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diets approximately calculated as isocaloric and isonitrogenous as shown in 
Table (2). 
2.3 Management and Sample Collection 
The experimental animals were assigned randomly to the pens, three 
pens for control (A) as three replicates (2 rabbits/ replicate) and four pens for 
each of treatments B and C as four replicates each (2 rabbits/ replicate). All 
rabbits were kept for two weeks as adaptation period and fed the basal diet, 
feed and water were provided ad libitum. Blood samples were collected, 
before feeding experimental diets and then after three and six weeks from 
feeding diet. 
Three ml of blood were collected into clean glass tubes from the 
marginal vein ear of each rabbit. The blood was allowed to clot at room 
temperature for one hour, kept overnight at 4oC, and centrifuged at 450 rpm 
for 5 minutes, clean serum was separated and preserved in clean aliquots at -
20oC until analyzed. 
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Table (1) Composition of experimental diet (%) 
 
                                                              Treatment 
Ingredients                         A                         B                       C 
N. sativa oil                       0.00                    2.50                    5.00 
Sorghum                           46.4                       38                   29.5 
Groundnut meal                 3.61                     4.00                     4.5 
Wheat Bran                       48.2                   53.81                  59.35 
Dica                                 1.19                     1.19                    1.15 
Salt                                   0.25                    0.25                    0.25 
Primix*                             0.25                    0.25                    0.25 
Total                               100.0                   100.0                  100.0 
 
* vitamin and minerals composition per Kg of diet: vitamin A=15000 IU, 
vitamin D3=3000 IU, B1=2 mg, B2=5.5mg, B12 0.01 mg, D-calcium 
pantothenate=10 mg, vitamin E= 5 mg, vitamin K= 3 mg, niacin= 25 mg, 
cholinchloride= 120 mg. Ethoxy quine = 10 mg, manganese oxide= 
32.26mg, potassium oxide= 0.0706 mg,Copper sulphat= 0.57, zinc oxide= 
2.5 mg, copper oxide= 2.5 mg, and ferror carbonate= 40.64 mg.      
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Table (2) Calculated composition of experimental diet:  
                                                                 Treatment 
Ingredients                                  A                         B                       C 
Metabolizable energy (ME)*      2608.21              2607.82              2609.12     
Crude protein (CP)                      15.83                 15.82                  15.85 
Calcium                                      0 .38                   0.39                    0.39 
Phosphorus                                  0.73                   0.75                    0.76 
Oil                                               3.01                   3.01                     3.01 
Crude fiber (CF)                           7.90                   8.20                        8.50 
* ME (kcal/Kg)  
 
2-4 Biochemical Methods  
2-4-1 Germination Test 
According to Ista, (1976). The germination test demonstrates the 
capacity of a population of seeds to produce plants in the field. Monitoring 
the time taken to germinate will also give an indication of vigor. 
Sampling 
The sample obtained randomly for testing by taking samples from 
different parts of the container.    
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Procedure 
1- 100 seeds were selected randomly and divided into four groups, 25 seeds 
in each group. 
2- Each group of the seeds was placed in a dish containing a wet filter paper 
and incubated in incubator at 20oC for seven days. 
3- On day four the samples were removed from the incubator.The 
germinated seeds were counted and removed from the dishes and the dishes 
were incubated for another three days. 
4- On day seven the final count of the germinated seeds was done   
Calculating germination rate 
  
Germination rat (%) =                Number seeds germinated       X     100      
                                                    Number seeds on tray 
 
                                                                                         
2-4-2 Determination of Serum Liver Enzymes 
2-4-2-1 Determination of Serum Aspartate transaminase (AST) 
Serum AST activity was determined according to the method 
described by Reitman and frankel, (1957). 
 
Principle 
AST catalyzed the transfer of amino group from aspartate to alpha 
oxoglutrate according to the following reaction: 
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Alpha-oxoglutarate + L- aspartate     AST       L-glutamate +Oxaloacetate 
The oxaloacetate formed react with 2, 4-dinitrophenyl hydrazine 
(DNPH) to form hydrazone of keto acid present which subsequently react 
with sodium hydroxide to form a color. The intensity of this color is 
proportional to AST concentration. 
Absorbance of the sample and standard were read against reagent 
blank at 505nm.  
Calculation 
The volume of enzyme activity was obtained from the table provided 
with kit. 
2-4-2-2 Determination of Serum Alanine Aminotransferase (ALT) 
Serum ALT was determined according to the method described by 
Reitman and Frankel, (1957). 
Principle 
ALT was measured by monitoring the concentration of pyruvate 
hydrazone formed with 2, 4-dinitrophenyl hydrazine group from L-alanine 
to alpha-oxoglutarate according to the following reaction: 
Alpha-oxoglutarate + L-alanine    ALT      L-glutamate + Pyruvate 
Absorbance of the sample and standard were read against reagent 
blank at 505nm.  
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Calculation 
The activity of enzyme was determined from the absorbance table 
(U/L). 
2-4-2-3 Determination of Serum Alkaline Phosphatase (ALP) 
Alkaline phosphatase activity was determined colorimetrically 
according to the method described by Moss, et al (1971). 
Principle 
The substrate P-nitrophenyl phosphate hydrolyzed by alkaline 
phosphatase from the sample in the presence of magnesium ion, to form P-
nitrophenol according to the following reaction: 
P-nitrophenyl phosphate + H2O    ALP         phosphate + nitrophenol 
P-nitrophenol is yellow in the color, the absorbance was read after one and 
two minutes at 405nm. The intensity of color is proportional to the color 
present in the sample.  
Calculation 
The activity of the enzyme was calculated using the following 
reaction: 
Alkaline phosphatase (Unit/L) = 2760 X change in absorbance /minute 
2-4-2-4 Determination of Serum Gamma-Glutamyltransferase (GGT) 
Serum GGT activity was determined calorimetrically according to the 
method described by Szasz, (1974). 
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Principle 
GGT catalyze the transfer of gamma-glutamyl group from gamma-
glutamyl-3-carboxy-4-nitroanilide to glycylglycine with the formation of L- 
gamma- glutamyl-glycylglycine and 5- amino-2-nitro-benzoate according to 
the following reaction: 
(L- gamma- glutamyl)- 3-carboxy-4-nitroanilide       GGT     (L- gamma- 
glut amyl) – glycylglycine + 5- amino-2-nitro-benzoate 
The amount of 5- amino-2-nitro-benzoate formed, is proportional to 
the enzyme activity present in the sample. Absorbance of the sample and 
standard were read against reagent blank at 405nm. 
Calculation 
GGT (Unit/L) = 1111Xchange in absorbance/minute 
2-4-3 Determination of Serum Total Protein 
 Serum total protein concentration was determined colorimetrically 
according to the Biuret method, described by Reinhold, (1953). 
Principle 
Copper in alkaline solution, react with protein peptide bonds resulting 
in the formation of the colored complex. The intensity of the color is 
proportional to the concentration of protein present. 
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Reagent 
1- Biuret reagent was prepared by weighting 9g. Sodium potassium tartarate 
in 500ml of 0.2N.Na OH, and then 3g cupric Sulfate was added. 
2- Protein stock standard was prepared by dissolving 0.5g Bovine serum 
albumin in 100 ml distilled water (DW). 
3- Working standard was prepared by diluting 100ml of stock standard to 
100ml DW. 
Procedure 
Blank, Unknown (Test) and standard tubes were prepared. 5ml of 
Biuret reagent was added to the all tubes. The test tube contained 0.2 ml of 
the sample plus 2.8 ml DW. The standard tube contained 3.0 ml of working 
standard. The blank tube contained 3 ml of DW. 
The content of the all tubes were thoroughly mixed and incubated at 
37oC for 10 minutes. Then, the absorbance of unknown and standard was 
measured against blank reagent at a wavelength of 540 nm.  
Calculation 
Total protein (g/dl) =     Optical density of samples  
                                                                                     X      Standard      
                                   Optical density of standard             concentration 
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2-4-4 Determination of Serum Albumin 
Serum albumin concentration was determined by the method of 
Doumas, et al (1971) using Bromocrysol green (BCG). 
Principle 
The measurement of serum albumin is based on its quantitative 
binding to the indicator 3, 3,
, 5, 5, - tetrabromocresol sulphonphthaleine 
(Bromocrysol green). The albumin-BCG complex read at 637nm. 
Reagent 
1- Buffer solution was prepared by dissolving 29.4g sodium citrate to 
100ml DW. And 21g citric acid to 100ml DW. 
2- Stock bromocrysol green (BCG) was prepared by dissolving 0.598g 
BCG in 9.5ml 0.1N NaOH, then completed to 100ml with DW. 
3- Working BCG solution prepared by mixing one liter DW, 6.0ml stock 
BCG, 17.3ml citric acid, then completed to one liter with DW. 
 
Procedure 
Three tubes were prepared, blank, test, and standard. 4.0ml BCG were 
added in to three tubes.  Test tube contained 0.2ml of serum. Standard 
tube contained 0.2ml of standard protein 0.5%. To the blank 0.2ml DW 
was added. The tubes mixed and incubated for 5 minutes at 20oC. The 
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absorbance of the sample (A sample) and of the standard (A standard) was 
measured against the reagent blank. 
Calculation 
 The serum albumin concentration was determined using the formula: 
     Albumin concentration (mg/dl) =               A (sample) 
                                                                                     X    Standard      
                                                                  A (standard)              concentration                              
 
2-4-5 Determination of Serum Total Bilirubin 
Serum total bilirubin concentration was determined colorimetrically 
according to the method described by Young, et al (1975). 
Principle 
Bilirubin in the serum reacts with diazotided sulfanilic acid in the 
presence of DMSO formed azobilirubin. 
 There are two bilirubin fractions in the serum, bilirubin-glucuronide and 
free bilirubin. The terms total bilirubin equivalents of the two bilirubin 
fractions. 
Reagent 
R1 
Sulfanilic acid                                      30 m mol/L  
         Hcl                                                 165 m mol/L 
         DMSO                                               7 m mol/L   
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  R2 
         Sodium nitrate                                    43 m mol/L 
 Procedure 
Four labeled tubes were prepared, unknown blank, unknown, standard 
blank and standard. 1.5 ml of R1 added to all tubes, and then 50ml from R2 
added to unknown and standard tubes. 10ml from the sample added to 
unknown blank and unknown. And 100ml of standard was added to standard 
blank and standard. The tubes incubated for 5 minutes at room temperature 
and then read at wavelength 560nm. 
Calculation  
Total Bilirubin (mg/dl)    =            (Au-Abu) unknown                  Standard      
                                                                                     X      concentration                               
                                                  (As-Abs) Standard 
u= known 
         s= standard 
       bu= unknown blank 
       bs= standard blank 
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2-5 Experimental Design and Statistical Analysis 
A complete randomized design was used and the data generated from 
the experiment were statistically analyzed according to the analysis of 
variance as outlined by Steel and Torrie, (1960). Duncan, s multiple range 
test was used to determine level of the significant between treatment means 
at 0.05% level of probability (Thomas, et al 1942) 
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CHAPTER THREE 
RESULTS 
3.1 Effect of Commercial Oil of N. sativa on Liver Enzymes 
3.1.1 Serum Aspartate Transaminase (AST) 
 Table (3) figure (1) shows the result of feeding commercial oil of N. 
sativa on serum AST activity. At time zero and week 3 there was no 
significant difference between group B and C, but showed a significantly 
(P<0.05) lower level compared to the control group. In week 6, group B that 
received 2.5% showed a significantly (P<0.05) reduction in the AST activity 
compared to the control group but group-C that received 5% preparation 
reported a highly significant (P<0.001) lower level compared to the control 
group. In the control group there was a significant difference in week 6 
compared to time zero. In group B and C there was no significant difference 
in week 6 compared to time zero but there was a significant difference in 
week 3 compared to time zero. 
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Table 3: Effect of feeding different levels of commercial oil of N. sativa 
on serum AST enzyme activity (U/L) of local rabbits (mean ± standard 
error 
 
 
         Groups 
 
      Zero time 
 
        Week 3 
 
       Week 6 
            A 
          N=6 
 
  A a 
30.00 ± 1.06 
 A a 
30.33 ± 0.76 
 A b 
34.16 ± 0.47 
             B 
          N=8 
 
  B a 
26.63 ± 0.37 
 B b 
25.00 ± 0.62 
 B a 
27.50 ± 0.42 
            C 
          N=8 
             
  B a 
27.75 ± 0.36 
 B b 
24.12 ± 0.85 
 C a 
26.00 ± 0.46 
 
 
Means in the same column followed by different capital letters are 
significantly different at (P<0.05)    
Means in the same row followed by different small letters are significantly 
different at (P<0.05)    
N= Number of animals 
A= Control group 
B= Treated group fed 2.5% N. sativa 
C= Treated group fed 5% N. sativa 
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Fig (1) Serum AST enzyme activity as influenced by addition different levels 
of commercial oil of N. sativa  in rabbits
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3.1.2 Serum Alanine Transaminase (ALT) 
The effects of commercial oil of N. sativa on serum ALT for all 
groups presented in table (4) figure (2). The level of serum ALT showed 
significant (P<0.05) lower value in group B and C compared to the control 
group. In all groups there was no significant difference in week 3 and week 
6 compared to time zero. Group-B that received the lowest dose of 
commercial oil of N. sativa reported decrease in the serum ALT level in the 
third week, but levels of serum ALT slightly increased in sixth week. Group-
C that received the highest dose of commercial oil of N. sativa reported rise 
in the serum ALT level in the third week, then showed declining levels of 
serum ALT in sixth week. 
3.1.3 Serum Alkaline Phosphatase 
 The effect of addition commercial oil of N. sativa on serum ALP 
presented in table (5) figure (3).The level of ALP affected by dietary of N. 
sativa oil. At time zero group B and C reported a significant (P<0.05) lower 
value compared to group A. In the third week, there was no significant 
different between treated groups (B and C) and control group (A), but the 
level significantly (P<0.05) lower in the end of experimental period. In all 
groups there was no significant difference in week 6 compared to time zero, 
but group B showed significant difference in week3. 
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Table 4: Effect of feeding different levels of commercial oil of N. sativa 
on serum ALT enzyme activity (U/L) of local rabbits (mean ± SE) 
 
 
         Groups 
 
      Zero time 
 
        Week 3 
 
       Week 6 
            A 
          N=6 
             
A a 
11.33 ± 0.67 
A a 
12.33 ± 0.95 
A a 
11.83 ± 0.75 
            B 
          N=8 
             
B a 
9.13 ± 0.29 
B a 
8.88  ± 0.29 
B a 
9.50 ± 0.50 
            C 
          N=8 
 
B a 
9.00 ± 0.33 
B a 
9.63 ± 0.46 
B a 
9.25 ± 0.31 
 
 
Means in the same column followed by different capital letters are 
significantly different at (P<0.05)    
Means in the same row followed by different small letters are significantly 
different at (P<0.05)    
N= Number of animals 
A= Control group 
B= Treated group fed 2.5% N. sativa 
C= Treated group fed 5% N. sativa 
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Table 5: Effect of feeding different levels of commercial oil of N. sativa 
on serum ALP enzyme activity (U/L) of local rabbits (mean ± SE) 
 
 
         Groups 
 
        Zero time 
 
         Week 3 
 
       Week 6 
            A 
          N=6 
 
A a 
86.83 ± 0.48 
A b 
84.67 ± 0.62 
A a 
86.33 ± 0.42 
            B 
          N=8 
 
B a 
84.00  ± 0.53 
A a 
85.38 ± 0.38 
B a 
84.13 ± 0.44 
            C 
          N=8 
 
B a 
84.25 ± 0.45 
A b 
86.00 ± 0.38 
B a 
84.00 ± 0.27 
 
 
Means in the same column followed by different capital letters are 
significantly different at (P<0.05)    
Means in the same row followed by different small letters are significantly 
different at (P<0.05)    
N= Number of animals 
A= Control group 
B= Treated group fed 2.5% N. sativa 
C= Treated group fed 5% N. sativa 
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Fig (2) Serum ALT enzyme activity as influenced by the addition different 
levels of commercial oil of N. sativa  in rabbits
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Fig (3) Serum ALP enzyme activity as influenced by the addition different 
levels of commercial oil of N. sativa  in rabbits
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3.1.4 Serum Gamma-Glutamyltransferase (GGT) 
Table (6) figure (4) presents the effect of feeding different level of 
commercial oil of N. sativa on serum GGT activity. Serum GGT activity 
was clearly affected by dietary of N. sativa oil. Group B and C which 
received treated diet showed a significantly (P<0.05) reduction in GGT level 
compared to the control group. The control group maintained non significant 
slight increase in the GGT levels through out the experimental period. Group 
B and C showed a significantly (P<0.05) increased in GGT activity in week 
3 and week 6 compared to time zero.  
3.2 Serum Total Protein 
Table (7) figure (5) presents the results of serum total protein for all 
groups of rabbits. Clear changes in the levels of serum total protein were 
observed. At time zero group B and C reported a significantly (P<0.05) 
lower value compared to group A. The control group scored the highest 
value (7.95 ± 0.04) in the sixth week and which was significantly higher 
than both treated groups (7.81 ± 0.03) and (7.76 ± 0.03) for group (B and C) 
respectively. No significant different between the group B and C were 
observed. The level of total protein for all groups maintained at the same 
level to the end of the experimental period compared to the time zero. 
 
 39
Table 6: Effect of feeding different levels of commercial oil of N. sativa 
on serum GGT enzyme activity (U/L) of local rabbits (mean ± SE) 
 
 
         Groups 
 
      Zero time 
 
        Week 3 
 
       Week 6 
            A 
          N=6 
             
A a 
24.83 ± 1.51 
A a 
27.33 ± 1.82 
A a 
28.67 ± 1.12 
             B 
          N=8 
 
B a 
20.00 ± 1.12 
AB b 
23.5 ± 1.30 
B b 
23.75 ± 0.90 
            C 
          N=8 
             
B a 
17.88 ± 0.83 
B b 
21.63 ± 1.12 
B b 
23.00 ± 0.89 
 
 
Means in the same column followed by different capital letters are 
significantly different at (P<0.05)    
Means in the same row followed by different small letters are significantly 
different at (P<0.05)    
N= Number of animals 
A= Control group 
B= Treated group fed 2.5% N. sativa 
C= Treated group fed 5% N. sativa 
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Table 7: Effect of feeding different levels of commercial oil of N. sativa 
on serum Total protein concentration (mg/dl) of local rabbits (mean ± 
SE) 
 
 
         Groups 
 
      Zero time 
 
        Week 3 
 
       Week 6 
            A 
          N=6 
 
A a 
7.93 ± 0.06 
A a 
7.88 ± 0.03 
A a 
7.95 ± 0.04 
             B 
          N=8 
             
B ab 
7.76 ± 0.04 
B a 
7.68 ± 0.05 
B b 
7.81 ± 0.03   
            C 
          N=8 
             
B a 
7.78 ± 0.04 
B a 
7.75 ± 0.04 
B a 
7.76 ± 0.03 
 
 
Means in the same column followed by different capital letters are 
significantly different at (P<0.05)    
Means in the same row followed by different small letters are significantly 
different at (P<0.05)    
N= Number of animals 
A= Control group 
B= Treated group fed 2.5% N. sativa 
C= Treated group fed 5% N. sativa 
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Fig (4) Serum GGT enzyme activity as influenced by the addition different 
levels of commercial oil of N. sativa  in rabbits
0
5
10
15
20
25
30
35
Zero time Week 3 Week 6
Weeks
Se
ru
m
 G
G
T
 U
/L
A (0%) B (2.5) C (5%)
     
         
 
 42
 
 
 
          
 
Fig (5) Serum Total Protein concentration as influenced by the addition 
different levels of commercial oil of N. sativa  in rabbits
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 3.3 Serum Albumin 
 The effect of addition commercial oil of N. sativa on rabbit’s 
albumin is presented in table (8) figure (6). At time zero group C reported a 
significantly (P<0.05) lower value compared to group A. There was no 
significant difference were observed between all groups in the third week. In 
the sixth week the treated groups showed a significant reduction in serum 
albumin concentration at (P<0.05) compared to the control group. The level 
of serum albumin for all groups maintained the same level to the end of the 
experimental period compared to the time zero. 
3.4 Serum Total Bilirubin 
 Table (9) figure (7) presents the results of serum total bilirubin for all 
groups of rabbit. At time zero there was no significant difference between 
the treated groups and control group. In third week group B showed 
significantly (P<0.05) lower level compared to the control group.  In the 
sixth week, the treated groups showed a significant reduction on serum total 
bilirubin concentration at (P<0.05) compared to the control group. Group B 
showed slightly increased in the serum total bilirubin in the sixth week 
compared to the time zero, but group C reported a significant (P<0.05) 
decrease on serum total bilirubin concentration in the sixth week compared 
to the time zero. 
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Table 8: Effect of feeding different levels of commercial oil of N. sativa 
on serum Albumin concentration (mg/dl) of local rabbits (mean ± SE) 
 
 
         Groups 
 
        Zero time 
 
         Week 3 
 
       Week 6 
            A 
          N=6 
             
A ab 
3.80 ± 0.05 
A a 
3.67 ± 0.05 
A b 
3.92 ± 0.06 
            B 
          N=8 
             
AB a 
3.68 ± 0.04 
A a 
3.56 ± 0.07 
B a 
3.71 ± 0.03 
            C 
          N=8 
             
B a 
3.66 ± 0.04 
A a 
3.66 ± 0.05 
B a 
3.64 ± 0.04 
 
 
Means in the same column followed by different capital letters are 
significantly different at (P<0.05)    
Means in the same row followed by different small letters are significantly 
different at (P<0.05)    
N= Number of animals 
A= Control group 
B= Treated group fed 2.5% N. sativa 
C= Treated group fed 5% N. sativa 
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Table 9: Effect of feeding different levels of commercial oil of N. sativa 
on serum Total Bilirubin (mg/dl) of local rabbits (mean ± SE) 
 
 
         Groups 
 
        Zero time 
 
         Week 3 
 
       Week 6 
             A 
          N=6 
 
A a 
0.22 ± 0.03 
A ab 
0.30 ± 0.04 
A b 
0.35 ± 0.02 
             B 
          N=8 
             
A a 
0.20 ± 0.03   
B a 
0.18 ± 0.03 
B a 
0.21 ± 0.02 
            C 
          N=8 
             
A a 
0.26 ± 0.03 
A a 
0.28 ± 0.03 
B b 
0.19 ± 0.02 
 
 
Means in the same column followed by different capital letters are 
significantly different at (P<0.05)    
Means in the same row followed by different small letters are significantly 
different at (P<0.05)    
N= Number of animals 
A= Control group 
B= Treated group fed 2.5% N. sativa 
C= Treated group fed 5% N. sativa 
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Fig (6) Serum Albumin concentration as influenced by the addition different 
levels of commercial oil of N. sativa  in rabbits
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
Zero time Week 3 Week 6
Weeks
Se
ru
m
 A
lb
um
in
 m
g/
dl
A (0%) B (2.5) C (5%)
    
 
 
 
 47
 
          
 
                             
Fig (7) Serum Total Bilirubin concentration as influenced by the addition 
different levels of commercial oil of N. sativa  in rabbits
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CHAPTER FOUR 
DISCUSSION 
4.1 Effect of N. sativa on Liver Enzymes 
4.1.1 Serum Aspartate Transaminase (AST) 
AST enzyme is present in the cytoplasm as well as in the 
mitochondria and is less specific than ALT as an indicator of hepatic 
damage since it is rapidly inactivated (Wilkinson, 1976). 
In the present study the level of serum AST was significantly reduced 
in all groups that received commercial oil of N. sativa in their diet at 
(P<0.05) in group B and at (P<0.001) in group C. Tennekoon, et al (1991) 
showed no significant increase in the level of serum AST in rats 
administered with N. sativa seeds, these result may be due to either 
increased liver cells integrity and lower release of enzymes from liver tissues 
to the serum, or decreased production of active enzymes and consequently 
lower activity in the serum. 
4.1.2 Serum Alanine Transaminase (ALT) 
ALT is a cytoplasmic enzyme found in very high concentrations in the 
liver. Cornelius and Kaneko, (1986) reported that the level of ALT in the 
blood is used as an indicator for hepatocytes integrity, disrupt hepatic 
parenchyma cells, with necrosis or the altered membrane permeability, will 
lead to the leakage of the enzyme to the blood stream.  
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In the present study the level of serum ALT showed significantly 
(P<0.05) lower value in the treated groups (B and C) compared to the 
control group, these levels either increased slightly or kept the same level for 
the rest of the experimental period. Similarly El hag, (1998) who reported 
that serum ALT activity is slightly increased in rabbits fed 10% N. sativa 
seeds for two weeks and maintained level for the rest of the experimental 
period. Also Tennekoon, et al (1991) who reported increase in serum ALT 
in rats consuming aqueous extract of N. sativa (250 g/1000 ml distilled 
water) for 14 consecutive days when compared to control group. The present 
findings suggested that, different levels of commercial oil of N. sativa may 
slightly affect liver integrity or membrane permeability. 
4.1.3 Serum Alkaline Phosphatase (ALP) 
 Hoffman, et al (1977) discovered that plasma alkaline phosphatase 
activity has an important role for characterizing bone and hepatic disorders, 
when obstruction of the duct system occurs at any level and hepatic fibrosis 
was increased, hepatic alkaline phosphatase activity in serum increased, but 
more common occurrence is its increase association with hepatic lipidosis 
and severe starvation. The normal values decreases in case of protein 
deficiency, hypophosphataemia and poor nutrition (Varley, et al 1980). 
 In the present study the level of serum ALP in the treated groups 
reported significantly (P<0.05) lower levels compared to the control group 
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in time zero and week 6 table (5). These fluctuating results support the 
findings of Tannekoon, et al (1991) who reported that, oral administration of 
N. sativa seeds did not increase serum alkaline phosphatase activity. 
Disturbances in serum ALP levels are always associated with drug therapy 
for example in anti-inflammatory and antibiotics drugs (Varley, et al 1980). 
N.sativa seeds and oil were proved to have similar pharmaceutical properties 
to these medicines (Hanafy and Hatem, 1991) and (Mutabagani and El-
Mahady, 1997). This might explain the increase in the enzyme activity in the 
third week followed by decline in the rest of experimental period. 
4.1.4 Serum Gamma-Glutamyltransferase (GGT) 
Serum gamma-Glutamyltransferase is membrane-bound enzyme and 
released unequally depending on the pathological phenomenon. Elevation of 
serum GGT concentration is generally regarded as one of the most sensitive 
indices of hepatic damage (Szczeklik, et al 1961). In the present study All 
groups that received treated diet, started with significantly (P<0.05) lower 
GGT levels compared to the control group. The level of serum GGT in 
Group-C that received 5% preparation slightly increased gradually until it 
reached the highest level at the sixth week of treatment, but in group B the 
increase reported in the third week, decrease again after six weeks but to a 
higher level than in the third week, all changes in the treated groups were not 
significant. This tenderly was similar to the results which reported by 
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Tennekoon, et al (1991) who studied the effect of aqueous extracts of the 
seeds of N. sativa in rats which administered orally for 14 days, serum GGT 
concentrations were significantly increased. From these results one can 
suggest that elevated serum GGT level may be due to altered hepatocytes 
membrane permeability due to the action of the repeated high doses from N. 
sativa oil.  
4.2 Serum Total Protein 
Proteins are the most abundant compound in serum. The major serum 
proteins measured are Albumin and Globulin. Decreased levels may be due 
to poor nutrition, liver disease, mal absorption, diarrhoea, or severe burns. 
Increased levels are seen in liver disease, chronic infections, alcoholism and 
leukaemia. In the present work the addition of 2.5% and 5% N. sativa oil to 
the diet of rabbits resulted in significant (P<0.05) reduction of serum total 
proteins levels this is similar to the findings of Al-Homidan, et al (2002) in 
broiler chicks. In contract whereas level of serum total protein 
concentrations were increased significantly when N. sativa seed mixed with 
rabbits diet (Omer, 2001). Similary plasma protein significantly increased in 
rabbit when feed N. sativa seeds (El hag, 1998).These result could be either 
due to differences in chemical constituents in N. sativa seeds and oil or due 
to the use of lower doses. 
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4.3 Serum Albumin 
The albumin concentration indicates the protein synthetic function of 
the liver, but albumin synthesis decreases in the cases of deficient diet 
(Rothschild, et al 1972). The synthesis of serum albumin is regulated 
carefully in the liver, it decreases during fasting and increases in conditions 
in which there is loss in albumin such as in nephrosis (Ganong, 1997). Level 
of serum albumin showed fluctuating manner during the experimental period 
in this work this may be due to the short time of experimental period. The 
level of serum albumin showed significant (P<0.05) differences in all groups 
that received treated diet after six weeks. El hag, (1998) reported that serum 
albumin increased significantly in rabbits fed N. sativa seeds. Also the level 
of serum albumin concentration was increased significantly in all treated 
group when N. sativa seeds administrated to rabbits (Omer, 2001). 
 
 
 
 
 
 
 
 
 53
4.4 Serum Total Bilirubin 
Bilirubin is produced by the normal breakdown of red blood cells. It's 
the substance that gives bile its yellow-green color. Bilirubin levels can rise 
when there is liver disease or other health problem. In the present study the 
treated groups showed a significant reduction on serum total bilirubin 
concentration at (P<0.05) compared to the control group. The levels in group 
B increased to significant levels compared to a time zero. This is similar to 
the findings of El-Dakhakhny, et al (2000) who showed that daily 
administration of N. sativa oil (800 mg/kg orally for 4 weeks) did not 
adversely affect serum bilirubin in normal albino rats. These findings 
suggested that these are dose dependent effect of N. sativa oil to liver cells. 
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CONCLUSIONS 
The present study was conducted to investigate the effect of feeding 
different doses (0, 2.5 and 5) % of commercial oil of Nigella sativa on liver 
function test in rabbits. 
The result concluded that feeding N. sativa oil to rabbits in low and 
high doses clearly affected the liver function test. The effect was dose 
dependent in some parameters tested.  
Serum liver enzymes reported a significantly lower level compared to 
the control group. Clear changes in the levels of serum total protein were 
observed. At the end of experimental period the treated groups showed 
significant (P<0.05) reduction in serum albumin concentration compared to 
the control group. The treated groups showed significant (P<0.05) reduction 
on serum total bilirubin concentration compared to the control group. 
Suggestions for further work 
1- Further studies to determine the best use of Nigella sativa as additive and 
evaluation of its effects. 
2- Studies to assess its effect on liver function. 
3- Toxic effect of N. sativa requires further investigation using high dose for 
long period of time. 
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